Purification and characterization of a new family of polypeptide neurotoxins from the heteronemertine Cerebratulus lacteus (Leidy).
Mucus secreted from the integument of the marine heteronemertine Cerebratulus lacteus (Leidy) contains two major types of polypeptide neurotoxin: the A toxins (11,000 daltons) which are lethal to a variety of animal species including mammals, and the B toxins (6,000 daltons) which appear to be selectively toxic for crustaceans. Both types of toxin were readily obtained from live worms by stimulation and collection of mucus with 1% acetic acid followed by batch adsorption of the basic polypeptide fraction upon CM-cellulose. Separate A and B toxin fractions were obtained by gel chromatography. Four toxins were purified from the B toxin fraction by CM-cellulose gradient elution chromatography. Each consists of a single polypeptide chain with NH2-terminal alanine and three (B-I) or four (B-II, B-III, B-IV) intrachain disulfide bonds. All four B toxins contain large proportions of lysine and exhibit identical gel electrophoretic mobilities at neutral pH. The B toxins lack cysteine and reducing sugar moieties. Toxin B-I differs considerably from the others in its amino acid composition and its shorter chain length (49 instead of 53 or 54 residues). The other three toxins have similar compositions, but lack proline, methionine, and phenylalanine. All four polypeptides show crustacean-selective toxicities which vary over a 30-fold range; B-II possesses the highest toxicity. As a working hypothesis it is suggested that the Cerebratulus B toxins are isotoxins which act via a common receptor present in crustacean axon membranes.